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DETAILED ACTION 

Response to Amendment 

The Amendment, filed on August 8, 2008 lias been entered and acl<nowledged by tine 
Examiner. 

The addition of new Claims 8-12 has been entered. 
Claims 1-12 are pending in the instant application. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4 and 8-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Adachi et al (US PG Pub. No. 2002/0113545) in view of Shiang 
et al (US PG Pub. No. 2005/0260439) and further in view of Forrest et al (US 
Patent No. 7,061,011). 

Regarding Claim 1, Adachi discloses, at least in Figure 6, an organic 
electroluminescent device (abstract linel (OLED)) having a structure in which at least 
an emitting layer (613) and an electron-transporting layer (613)(Paragraph [0033] lines 
5-6 teaches that the electron transport layer also functions as an emitting layer. Also, 
see Figure 1, Device II and Paragraph [0056] which shows separate layers (EML and 
ETL) are stacked between an anode (61 1) and a cathode (614)(see Figure 6) , the 
emitting layer containing an organic metal complex (Paragraph 0004], lines 9-10) . 
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Adachi discloses wherein a difference (AAF) in electron affinity between a main 
organic material forming the emitting layer and a main material forming the electron- 
transporting layer satisfies the following expression; "0.2 eV < AAF < 0.65 eV" 
(Paragraph [0028], lines 7-9 (no more than 0.5ev)). 

Furthermore, Forrest teaches in Column 1 , lines 25-26 using an OLED . Also, in 
Column 6, lines 53-55, Forrest teaches an emissive layer (135) that may include an 
organic material capable of emitting light. Furthermore, Column 6, lines 59-62 teaches 
that it may, in addition, contain electron transport material. Column 2, lines 32-35 
teaches that the electron affinity between the two organic materials should be within 0.4 
eV and preferably within about 0.2 eV which places it in the required range to create a 
material in which it is likely that electrons will move from one material to the other 
(Column 3, lines 31-33). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to use material in the emitting layer with the electron affinities, as 
taught by Forrest, in the device of Adachi in replace of Adachi's material, or to use 
Adachi's materials alone in the two layers, disclosed by Adachi, to create a material in 
which it is likely that electrons will move from one material to the other. 

Adachi discloses that a heavy metal is used as a central metal (Paragraph 
[0045], lines 1-2 ((lr(ppy):CBP)(lridium is the heavy metal). 

In addition, Shiang also teaches in Paragraph [0043] lines 1-7 using a heavy 
metal in the organic emitting materials to allow for more efficient transfer and harvest of 
the triplet energy state. 
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It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to substitute the heavy metal complex as taught by Shiang into the OLED of 
Adachi, as modified by Forrest, to allow for more efficient transfer and harvest of the 
triplet energy state or to use the heavy metal complex taught by Adachi in the two layers 
of Adachi. 

Regarding Claim 2, Adachi, as modified by Forrest, fails to exemplify the 
organic electroluminescent device which emits electroluminescence at a longer 
wavelength than the wavelength corresponding to the triplet energy gap (Eg^(Dopant)) 
of the organic metal complex having a heavy metal as a central metal. 

In the same field of endeavor, Shiang teaches in Paragraph [0043], lines 1-7 
using a heavy metal in the organic emission materials. Also, Shiang teaches that the 
emissions of the organic materials are in the red emitting region (long wavelengths) and 
that the emissions with the heavy metal doping will include emissions from the triplet 
state in order to allow for more efficient transfer and harvest of the blue emitting 
material, (blue light range, triplet energy range = shorter wavelength). 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to incorporate the heavy metal as taught by Shiang into the shorter 
wavelength material of the electroluminescent layer of Adachi, as modified by Forrest, 
in order to allow for more efficient transfer and harvest of the triplet energy state of the 
blue emitting material. 
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Regarding Claim 3, Adachi, as modified by Forrest, fails to exemplify an 
organic electroluminescent device wherein the electroluminescence at a longer 
wavelength than the wavelength corresponding to the triplet energy gap (Eg^(Dopant)) 
of the organic metal complex having a heavy metal as a central metal is a main 
component of electroluminescence emitted from the device. 

Shiang teaches in Paragraph [0043], lines 1-7 that the organic material of the 
emission layer is red emitting (longer wavelength) indicating that the red emitting 
material is the main component of electroluminescence and further that the doping of 
heavy metal (triplet energy dopant) is only 200 parts per million, indicating that it is a 
minor component of the electroluminescent material. 

Furthermore, Shiang uses this combination to allow for more efficient transfer 
and harvest of the triplet state energy of the blue emitting material. 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to incorporate the components as taught by Shiang into the device of Adachi, 
as modified by Forrest, to allow for more efficient transfer and harvest of the triplet state 
energy of the blue emitting material. 

Regarding Claim 4, Adachi discloses, at least in Figure 6, the organic 
electroluminescent device wherein the main organic material forming the emitting layer 
has an electron transporting property.(Paragraph [0033], lines 5-6). 

Regarding Claim 8, Adachi discloses the organic electroluminescent device 
wherein the difference (AAF) in electron affinity between a main organic material 
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forming the emitting layer and a main material forming the electron-transporting layer 
satisfies the following expression; "0.47 eV AAF 0.65 eV" (Paragraph [0028], lines 7-9 
(no more than 0.5ev)). 

Regarding Claim 9, Adachi discloses the organic electroluminescent device 
wherein the organic metal complex (Paragraph [0045], lines 1-2 ((lr(ppy):CBP) having at 
least a heavy metal (Iridium) is a heavy metal organic complex (the CBP is organic) , 
triplet energy state. 

Regarding Claim 10, Adachi discloses in Paragraph [0045], lines 1-2, the 
organic electroluminescent device (Paragraph [0018], line 1) wherein the concentration 
of the heavy metal (Iridium) organic (CBP) complex (lr(ppy)):CBP) in the emitting layer 
is 0.1 to 20 mass% (7%). 

Regarding Claim 11, Adachi discloses in Figure 1 (Device II) the organic 
electroluminescent device having a structure in which at least an emitting layer (EML) 
and an electron-transporting layer (ETL) are stacked between an anode (ITO) and a 
cathode (MgAg) in the following configuration: (2) anode/hole-transporting 
layer/emitting layer/electron-transporting layer/cathode (see Figure 1 (Device !!)). 

Regarding Claim 12, Adachi discloses the organic electroluminescent device 
wherein the heavy metal organic complex in the emitting layer has a triplet energy gap 
(Egr(Dopant)) of 2.5 eV or more and 3.5 eV or less (Figure 1 , (lr(ppy)3), 3.0 eV). 
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Claims 5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Adachi in view of Forrest and Shiang and further in view of Kondakova et al 
(US PG Pub. No. 2005/0123797). 

Regarding Claim 5, Adachi, as modified by Forrest, fails to exemplify an 
organic electroluminescent device wherein the triplet energy gap (Eg^(Host)) of the 
main organic material forming the emitting layer is 2.52 eV or more. 

In the same field of endeavor, Shiang teaches in Paragraph [0029], lines 1-12, an 
organic EL layer (line 1) that electroluminesces either in the blue or red region, (line 12). 

Furthermore, Kondakova teaches in Column 7, lines 8-9 that the triplet energy of 
a blue phosphorescent material can be as low as 2.8 eV (i.e. more than 2.52 eV). 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to incorporate the organic layer as taught by Shiang into the device of Adachi, 
as modified by Forrest, in order to emit blue light which Kondakova teaches inherently 
has a triplet energy of more than 2.52 eV. 

Regarding Claim 7, Adachi, as modified by Shiang and Forrest, fails to 
exemplify the organic electroluminescent device wherein the triplet energy gap 
(Eg^(Host)) of the main organic material forming the emitting layer is equal to or greater 
the triplet energy gap (Eg^(Dopant)) of the organic metal complex having a heavy metal 
as a central metal. 
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In the same field of endeavor, Kondakova teaclies in Paragraph [0014], lines 1- 
8, an electroluminescent device (line 1) wherein the triplet energy gap of the main 
organic material (phosphorescent guest material, line 7) is more than the triplet energy 
gap of the organic metal complex (efficiency enhancing material).(Paragraph [0015], 
lines 4-7 teaches that the light emitting layer includes an organometallic compound 
including a heavy metal (platinum or iridium)) in order to provide a light source having 
two different wavelength ranges (Paragraph [0021], lines 1-3). 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to incorporate the energy gap differences as taught by Kondakova into the 
OLED device of Adachi, as modified by Shiang and Forrest, in order to provide a light 
source having two different wavelength ranges. 

Allowable Subject Matter 
Claim 6 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The following is an examiner's statement of reasons for allowance. 

Regarding Claim 6, the references of the Prior Art of record fails to teach or 
suggest the combination of the limitations as set fourth in Claim 6, and specifically 
comprising the limitation of an " organic electroluminescent device wherein the triplet 
energy gap (Eg^Dopant)) of the organic metal complex having a heavy metal as a 
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central metal is equal to or greater than the triplet energy gap (Eg^(ETL)) of the main 
material forming the electron-transporting layer." 

Furthermore, prior art of record teaches the reverse of applicant's claim, that the 
triplet energy gap of the host (ETL) should be more than the triplet energy gap of the 
dopant , in order to have an efficient transfer of electrons from host to dopant. 

Response to Arguments 

Applicant's arguments filed August 8, 2008 have been fully considered but they 
are not persuasive. 

After further review of the prior art of Adachi, it is found that Adachi also teaches 
a protection layer (15) and a heavy metal organic complex (lr(ppy):CBP). 

Applicant's argument with regards to Claim 1 , that Adachi does not teach a 
separate emission layer and electron transport layer is not correct. 

Figure 1, Device II of Adachi clearly shows that separate layers already are 
known in the prior art. Also, see Paragraph [0056] where Adachi utilizes this 
configuration. 

Applicant's argument with regards to claim 1 that Adachi does not teach an 
organic metal complex is incorrect. Adachi uses (lr(ppy):CBP) in the emission layer : 
Iridium is a heavy metal and CBP is an organic compound. Applicant also uses Ir(ppy) 
as a dopant in the specification, paragraph [0064], line 2. 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of tine extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DONALD L. RALEIGH whose telephone number is 
(571)270-3407. The examiner can normally be reached on Monday-Friday 7:30AM to 
5:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on 571-272-2457. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Peter J Macchiarolo/ 

Primary Examiner, Art Unit 2879 

/Donald L Raleigh/ 
Examiner, Art Unit 2879 



